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(54) HIGH TENSILE AND HIGH CONDUCTIVITY COPPER ALLOY HAVING 

EXCELLENT ADHESION OF OXIDIZED FILM 

(57)Abstract 

PURPOSE: To obtain the title copper alloy by specifying the surface roughness of a copper 
alloy having specific compsn. constituted of Mg ( P and Cu. 

CONSTITUTION: The high tensile and high conductivity copper alloy contains, by weight, 0.1 
to 2.0% Mg and 0.001 to 0.04% P, furthermore contains as auxiliary components, at need, 
0.001 to 3.0% of one or more kinds among Be, Al, Si, Ti t Cr, Mn, Fe, Co, Ni, Zn, Zr, Mo, Ag, Cd ( 
Pb, In, Sn and B and the balance Cu with inevitable impurities. The alloy has 0.20// m 
surface roughness in the center line average roughness (Ra) and 1.5// m one in the 
maximum height (R max) and has excellent adhesion of an oxidized film and furthermore has 
various characteristics preferably suitable as a lead material for a semiconductor apparatus. 

LEGAL STATUS " 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



© H * B # ft fr (J P) ®^Sraj^^BI 

®^i§§#l* (a) ¥2-118037 

©Int.CL 5 SSSlJia^ - fffl&3£#*§- ®&&8 2^(1990) 5 R 2 B 

C 22 C 9/00 8015-4 K 

C 22 F 1/08 B 8015-4K 

H 01 L 23/48 V 7735-5F 

^fg^c Bregma 2 (£4 JO 

®4$ H BS63-270836 
@iB gg Bg63(1988)10/)28B 

@#s m m ¥ u mm ■ »3SJii»»^wwiw<rA3*» B*aa«**a#ja 

x*§rt 

« * m a: r * »3Rjii»jBffiw*;iiBrAa3#J6 B*£s»st£tfcfrJi 

X^fi 



f?s #ra « 

1 . 55 "fl O £ f* 

S ft S3 & iff tt u a ft 8 25 3 tti tt 5! £ ft 

2 . list a#o«sB 

( 1 ) He O.ljgft*. tt±. 2.0]ftft*JBLT. P 0.0 
0imfi%J&Jb. 0.04Sfi%JEl"F £3"** &ftCufc 
J:tf*«JSBft**fifc*&fcy. 3u fi $ » ; • * -6 
(Ra)-C0.20/i «ttT. J&*»*(R"*> 

ttlcfcftfcfcfliTCfcftttSi^fc. 

(2) Ms 0.1j&jft%£l±. 2.0lfifi%&T, P 0.0 
0lfift%JGUb. 0.04ffiR%WT 

B$j£*>fc LT. Be, AK Si, Ti. Cr. Mn. Fe, Co. 
Mi. Zn, Zr. No. Ag. Cd. Pb. In, Sn. D A» & & 
*CTJ:yatR$nfciax(i2a^J:€:iSft-C 
O.OOIfiftfc&i:, 3.0Sfi%£lTfc^*- «»Cu 
* * ^ 8 * $6 6 y . It 25 fil £ # * * 
<blft¥*3a£(fta)T0.20jiB£lT. fi*ttS(R«x) 



( ft £ h #J ttl If ) 
* *5 hvvf^M^aH 53 ( IC) t' W ¥ 

*-fy*-^nra « »: a ft is * tt k fis 

ftfcff/>&£?att«£&iClETofc©T'*>*. 

£ Jfe . ¥ iS (* a B © U - K * L T l± . & 65 $ 
ft JM* tt < . W^&l/^7iyl7XWK:r/&l/K 
«ttOAIf43^-^ (Fe-23.M-I6Co) . 42£<ft 
(Fe-42Ni) U i: 0)U- y fr J1> £ S tf* *T A, ? Si ft 

JhUftt'iflftfltAOni' I C < <c o T « C 

jfs * i: - K 7 Iz-AOtt^vftfttfAni^^fc 

aat t£ )H £ ft a y - k t> J& e tt o j: 

X. IE*. s3 531 IS IB-ifl K 43 . SI" S3 © in I* 4a - a 
<vt. a * ? * - 3? ic ffl i"& ft £ l* ia fil *t 14 £ 



-201- 



un±, gfls&ftfti. Bftfcixfctttt&tfttfttt 
£=frr*#a. &*iMiffiftfctffct$fc**rr a 
y ^fr8 # km a ft r v*t. 

£L-C¥i9#iaBCD»J-Ktl. tt * . 3 * 2 * - 
■J U— 3?lC/flv*»3ft£J: o i: 'je -5 t S T v> 5 . 
(RWtfJUttlJintiHJl!*) 
Jtx$C0¥£fct$*i3*Mcy - KBK*f*5&S<0 

£ # tt # u . tt * J: y te ffl s n r u a «s a ■» 

SI. SSAUfi. yA,ffffl. 3/<-;i/. 42£S*li^ 

fitatiOTttftP. - # . cu - « e - p $ £ & ii 

J:&0S«titt**&y A. Cu - Kg 

tiK%¥0'& to Tift* & 3Ltz& A 

^&#ra«sfttftfc. ut, s * * a » i; *t 

**{S«t/£CD3S#tf J; iJfSL < tub t t R. * 



"Tftfc*. « s 0.1ffifi%£l-t. 2.0 

Sfi%^T, P 0.001 JBfi % &Jb. O.Q4!Kft%J% 
Tit*. R SCu tf J; * If H ft * « ft * * ft »J . 
JSffifflSA*. 9*frLft?$8I3(fta>'C0.Z0jiafilT. 

4 ft ft k * « ft i: a ft fc n * ax a •* tt « t> ± & 

1/ *c O.Ifllft%JttJ:, 2.0iftS%ftT. P 0.001 
ffift*JBU:. 0.04!BJft%JttTfe^** S . SI 
J3t ^> i: U X . Be. At. Si. Ti. Cr. Hn. Fe. Co. 
Mi. Zn. Zr. Mo. Ac. Cd . Pb. In. So. B A» S ft 
*«J:»JSfiWS"ftfclfilJltt2aJtt.h«r»8aT 
0.001tfiS% WJb. 3.0ffi£%ElT £3*. «£5Cu 
J: C/ * *J 52 ft * ft & * * 4 »J . *H flu fil £ . * 
.^«SF^ffl* (Ra)-C0.20p«ttT. ft * ft £ (Rmx) 

ttu«ftfea/i»i9ttttt*^Afeiao^LJ:^fc'r 

* CO "C 5 . 
35 16 & » W -T 4 . 



ttBB¥2-118037 (2) 
#*M:S3Sftfttttf § k<tiT4fe. 
f ft *> *> . U-K7l/-Ali/<v^r-i'> / /0 

fc B# i: CO&;85a£ i £ . BtftiS fc CO 

37 A U . ICOfSflltt£3JKftTSttt 14 

^. k-jt, ittftOffiatttty-K^u-Ati^ 

ftttttCO-O-Cfc*. 

a«co cu-XE-p%£&?ua£-r * c h ?& 

r v ftftfl9s&«ii & tt8 L fett/i B3lSttffl^^ 
co ffi J* ft "C o . 

c « m co « is ) 

* ft 91 ti * * 6 .£ tc £ * ft S ft fe t* CO "C . « tc 
#i:LT*?iSfft2&#ttfc#*'*8£££&fcb«fc 



Me O.IffiftfcJEU:. 2.0Sfi % J^T i: -f 4 CO It . 

iscoKJ «f ttPtwaftMK-pft^a'U js «*f 
*o e # . yi/xjaj5tt**.iaijb-r4fe**cft 

y . me co £ *r S 0 . 1 S ft % £ $ -c ii * (0 * ? ft 

P 0.00l£fi%&Jb. 0.04Sfi%JAT t 1*5(0 
li. -POaflft *i0.00lffiJl%5fea-CttHcfc C0ft£ 

&offju + 5fiKco^jti±ioi«-c&-r. 

o.04igfl % £ & *. 4 5££ lift Jt"f 5 ^/ CO 0 . ft 

$ »?lcBlj££fc Lt. Be. Al. Si. Tl, Cr. Xn. 
Fc. Co. »i. 2n. Zr. «o. A e , Cd . Pb. In. Sn, 

-T5C0li. Cft^C0SSllQt;J:y®'at*€:^&<i£ 

feU, SAoJt «:eJ%T0.O0l]S5%£lJ:. 3.0183 
%£lTi:t4coti. o.ooiSfi%^i5Tli-tw^ 



-202- 



£ffifflS$:*^&¥9ffl2 (Ra) "CO. 20 a «WT. 
"C ft 5 . 

i: * 55 W & £ K W £ J; >J A k » H9 T 6 . 

*v 6 <f > if ? htOflaWfcftofcft. 8501CC 1 K) 
fflft&L. «nfi£Eg*C 5 *.CD&i: Ufc. d CO/9 $ 
S™ WIS J: 950TCT 1 B$n8<0S^<t»a frtro 
ft, &H££'CJ!*£O.25ta0&l: U. 350-600T: 

•J - K # X 1/ # ±: U T <D 3 ffli *fl i * 
* . 51 55 & S . # . tfiaWnifitiUffffiUfc. 

<fit£tt) (%IACS) U<fco 



£«!8££No3, 4li*fc&<&£Nol7. Ut H-fflldtT» 

bo y- Kit, a * * *-ffl#f*fc-i/ *c. 

& T & a 



1IB 2 F2-118037 (3) 

t^Lt. tt U 3S Ldftlf tflittlf R0.25m4>tr r U 
lift if Mr A f: HI v*. 90' Uffidhif * fit* ft Iff* to 

*DlWlftttt. $E^a«ii»:J:,r, 230 ± 5 

•c<o#uj$ (So6o%, Pb40%) i; 5 ttra&ia t r 
u £ *£i*u5ot:. soo^nniflttts. 0.2S 

n R <O90' dS & a £ fiS L . 

fco, 4S0x:ict sans/mfc l, asi:^itt6 
« -T 5 c t \z J: U 2* fflf t /- . 

:? fin u fc . 

fiitE5Sattt±»^ * 200~ 5001C<>>i3£»CT 3 

- & k ti # u r a <t © w # n o # .t* t: * u 2? flfi £ 



-203- 



J*ffl¥2-118037 (4 



si 



<t ?• bj $y 0(lU%) 



Cu 

"« 

V 

*" 
«" 
*" 



0.52 

Og 

1760" 

r o.V 

0.46 

o.lz 
i'bY 

"' 6.21 
0.76 

o.sa 



1*7 [ R*~» 



w -.a w 
(%mcs) 



< U&'ltfb 

im id 

. JL 



watt 



12) 



y v a 

rj£ J» ft. 
12) 



ttftHtt 




atii> 


C«if/^') 


•120 


12 




■IS 






".tOi)~ 






.17 




14 


.T60" " 


SO 


m" 


3a 


AM) 


Vi "* 


"''"mo*"* 





! 0.0(5 
0.02* 
6.0.1* 

b.bor. 

0.02* 



I.CKn. 0.0311 
O.OS?fe."o/lC.I* 

fl.oirt.~o.sir 



0.C6 

o.as 

0.1 2* 

b.n* 



[0.005 : 

f p.0.1*iOH2ft_ 1 "o;iju" 
0.02 [0"i.0*-I*>*.0;«ln 

bTboi [ [7ain",""o72To"" " 
b.bi i o.*o*ol3Ti,o.oim 

y r.QAi 

0 



0.76 
6.71* 
0.65 
L21 

i.i-i 



0.05 . 0.60 
0.07} 0.76 

o.ofi'j b.&i 
o.bs"' 



0.05 

o.or. 

0.06 
0.21* 
0**05* 
0.07* 

o.b*;" 

0.28*' 



0.61 
0.61 

b.'frt 



56 

"w" 

*6 1 ' 
*57 ' 
"« * 

"so * 



_7| 

-19 
71 

"ii" 

/L 
JL 

_66 
61 ' 



4. 4 

_L..y 

5 T 
1 _J 

4 4 



" 46o" 

"•ISO*" 

. -fso" 

^4fiV 



A H 

~A~i? 

A JF 
A~JF_ 

a if 



1-10 
~440"" 



a j? 

A J? 



"5" 



*5 



A_« 

~a *t 

"a_V 
ii V 

a ' if 

A if 

£ '*t 



•n 

3Z 
"25 
28 ' 
27 

■i» 

"bo ' 



0J36 j^*^ 



0.61 

2.32 



1.501 
0*261 



0.10 J l.£Sn 
0/12" | 6* So" " 
b.tu" f L~" 
0.005 . i.osm. b.obn 



0.72 
6.62 

577-1 

2.46" 
0.30 1 2.« 



SI 

-H ' 

■ff 
*M " 
*G*T 



"Vt 

\o" 

J5 " 



JOO 
330* 



A iT 



A #F 



_5 4 

5 i 

LTjl 
4 j 

5" 4** 



380 

job" 

•lOo" 
*460* 
*440 " 



A__tf 
A *Y 



A_*? 
A_Jf~ 
A *r* 



A >f 

\ * f 
a'tti 

A "*f 

a'V 

A "if* 



aw 
"ito 

280* 

".TOO 
"jib* 



X /ii fct t it*C f| ^ > 



12) Atf: rBlf-fft^tSKifoW 35%Ct h 
* A : T-Ulf-lf** rt a Iv ffti ffi 35 % ii M 



13) MBr^it 1 ** 



^A : ttWcfiJt* 20%Aia 



-204- 



